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A global vision to revolutionize
air traffic management

A commitment to…A commitment to…

• Making flying even safer and more secure

• Dramatically reducing congestion and delays

• Keeping aviation affordable and accessible for 
all users
• General aviation
• Business
• Commercial
• Military

• Supporting existing initiatives around the globe
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• Sustaining $35 billion annual commercial aircraft business

• Developing partnerships and capabilities

• Excelling at requirements–driven system integration

• Exploring new forms of doing business with governments 
and air traffic service providers

• Working together with partners worldwide

Boeing is committed to this vision

ATM_0134
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Trajectory-based airspace management
Space-based communication,
navigation, and surveillance

Vision:
Revolutionary architecture

Simplified airspace designCommon Information Network

• “Layered” security approach
• Open system principles—growth for the future
• Phased transition plan—builds on existing plans

Integrated total system solutionIntegrated total system solution



NASA-I-CNS_Muilenburg_04300205/10/2002 10:11 AMPage 5

ATM system design

Arrival/
departure 

space

Arrival/

space

and and 

En routeEn route

High-altitude airspace–
megacenter
High-altitude airspace–
megacenter

Low-altitude 
airspace–
regional centers

Low-altitude 
airspace–
regional centers

VoiceVoice
Data link
§ Position
§ Intent
§Weather

Data link
§ Position
§ Intent
§Weather

controlled airspace controlled airspace 

Sector boundaries
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Global communication, navigation and 
surveillance system architecture

GPS/Galileo 
satellites

ATM 
Space 
System

Complementary service coordinated between ground segments

SANSAN

SAN/ATMSAN/ATM MCSMCS

Legend:

SANSAN Space Access Node

MCSMCS Master control station

AOCAOC Airline operations center

SANSAN

AOCAOC

SANSAN

AOCAOC

AOCAOC

Monitor station 
(many)
Monitor station 
(many)
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Abstract 
traffic flow 
models

Dynamic simulation Static analyses

Costs/benefits 
extraction

Flow services, 
agents, 
resources

Flow service, 
Mode, 
Agent 
behavioral 
models

Flow service, 
Mode, 
Agent 
behavioral 
models

High-fidelity 
traffic flow 
models

Level III 
(Regional) Dynamic simulation

Regional 
operational 
scenarios

Regional 
services, 
agents, 
resources

Regional 
services, 
agents, 
resources

Static analyses

•• Capacity/delay
•• Safety
•• Reliability
•• Environmental

Costs/benefits 
extraction

Level II 
(Continental)

Level I 
(policy) Solutions

Evaluation of alternatives
•• Costs/benefits/safety

An integrated airspace simulation tool set

Demand analysis Operations concepts

Level IV Level V

Integration function
+ Database
+ Configuration management

Human agent performance and 
cognitive modeling/analysis

Infrastructure resources 
performance modeling/analysis

ATM_0127

•• Capacity/delay
•• Safety
•• Reliability
•• Environmental
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Demonstration overview

Legend:

Track message (downlink)

Situational awareness and 
control message (uplink)

Space-based navigation 
signal (GPS)

Data display

Legend:

Track message (downlink)

Situational awareness and 
control message (uplink)

Space-based navigation 
signal (GPS)

Data display

ASDI data stream

Conference rooms 
McLean, Chantilly
Conference rooms 
McLean, Chantilly

Connexion by 
Boeing NOC
Tukwila, WA

Connexion by 
Boeing NOC
Tukwila, WA

Lab, data fusion and 
control generation
Kent, WA

Lab, data fusion and 
control generation
Kent, WA ATM_0148

Brewster, 
WA
Brewster, 
WA

Washington 
State
Washington 
State

Telstar VITelstar VI
Connexion by 
Boeing airplane
Connexion by 
Boeing airplane

Command / Control

Situation Awareness

Command / Control

Common Displays
• Track II (Autometric)
• AADS (Preston)

Common Displays
• Track II (Autometric)
• AADS (Preston)

Flight trajectory 
management network

Flight trajectory 
management network

GPS
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Transition strategy

ATM_0105

nPre-
departure 
flow replan

n Initial CIN

nPre-
departure 
flow replan

n Initial CIN

Phase 1

nPost-
departure 
flow replan

nAugmented 
CIN

nPost-
departure 
flow replan

nAugmented 
CIN

Phase 1 +

nDynamic 
approach 
trajectories

nTerminal CIN

nDynamic 
approach 
trajectories

nTerminal CIN

Phase 2

nExtended dynamic 
trajectories

nAugmented 
terminal CIN

nExtended dynamic 
trajectories

nAugmented 
terminal CIN

Phase 2 +
nFull route trajectory 

separation

n Integration with re-
planning function

n Integration with trajectory 
approach

nFull CIN integration

nFull satellite integration

nFull route trajectory 
separation

n Integration with re-
planning function

n Integration with trajectory 
approach

nFull CIN integration

nFull satellite integration

Phase 3
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39 stakeholders

Working Together Team Phase 1
Participants

Service Providers (7)Service Providers (7)
• AAAE
• ACI
• ARINC
• Eurocontrol
• FAA 
• NATCA
• SITA

Commercial Carriers (16)Commercial Carriers (16)
• ADF
• ALPA
• ATA
• CAA
• IATA
• RAA
• Alaska
• American
• Continental 
• Delta
• FedEx 
• Northwest 
• Southwest 
• United
• UPS 
• US Airways

Suppliers (7)Suppliers (7)
• Airbus
• Boeing 
• GAMA
• Lockheed-Martin 
• MIT Lincoln Labs
• Raytheon 
• Thales

General Aviation (2)General Aviation (2)
• AOPA
• NBAA

Military (1)Military (1)
• DOD

Support/Policy (6)Support/Policy (6)
• European 

Commission
• MITRE
• NASA
• RTCA
• ICAO
• Volpe
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Working Together

Design modernized Air Traffic Management System that 
meets stakeholder needs

Phase 3Phase 3
and beyondand beyond
WWorking
Together

Gather input from Asia; other regions

• Identify cornerstone system performance requirements
• Stakeholder needs and priorities
• Gap analysis of cornerstone requirements
• Operational concept

U.S. 
Working Together team

European / North Atlantic
Working Together team

Phase 2Phase 2
Working
Together

System Performance Requirements Document
(39 stakeholders)

Phase 1Phase 1
Working 
Together
(Completed)



Questions and 
Comments

Questions and 
Comments


